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IMAGE DATA PROCESSING METHOD, IMAGE DATA PROCESSING 
APPARATUS AND DIGITAL STILL CAMERA 

BACKGROUND OF THE INVENTION 

The present invention relates to an image data processing 
method, an image data processing apparatus and a digital still 
camera. More particularly, the invention relates to an image data 
processing method or the like capable of obtaining a preferable 
reproduction image by storing image data of a screen into memory 
means, reading the image data from the memory means in a unit 
of block consisting of a predetermined number of pixels, 
performing compression coding process on the image data in the 
unit of block and, when the image data is short of the unit of 
block in being read in the unit of block, compensating a short 
amount thereof by using data on an end side of the image. 

Conventionally, in recording image data on a recording 
medium, a format of the image data recorded on the recording 
medium is converted into a format of data that a reproducing 
apparatus can reproduce, and the resultant data is recorded. 

For example, in case of recording image data obtained by 
photographing an object with a digital still camera on a memory 
card attached to the digital still camera, the image data is 
recorded on the memory card in a format such as JPEG (Joint 
Photographic Experts Group), FlashPix (format jointly developed 
by the four companies of Kodak, Hewlett-Packard, LivePicture, 
and Microsoft) in accordance with a data reproducing apparatus. 
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In the formats of JPEG, FlashPix and the like, image data 
is processed in a unit of block consisting of a predetermined 
number of pixels. For example, in the JPEG format, image data 
is processed in a unit of block of "8 pixels x 8 pixels". In 
the FlashPix format, image data is processed in a unit of a block 
of "64 pixels x 64 pixels". When a format of the image data 
obtained by a digital still camera is converted into the format 
of data such as JPEG and FlashPix, it is necessary to eliminate 
image data of excessive pixels or add image data to a short amount 
of pixels. 

When image data of excessive pixels is eliminated, the size 
of a recorded image becomes smaller than that of the photographed 
image. When image data of a short amount of pixels is added, 
image data that has no relation with the photographed image is 
added. When the recorded image data is reproduced, the 
photographed image and also the image based on the added image 
data are displayed. 

In case of performing a compression coding process on 
recording the image data to reduce the amount of data, if image 
data that is not related to the photographed image is added, not 
only the data compression ratio decreases but the picture quality 
of an image obtained by decompressing the compressed data 
deteriorates . 

It is therefore an object of the invention to provide an 
image data processing method, an image data processing apparatus 
and a digital still camera, which can obtain a preferable image 



based on processed image data even if the iiaage data is short 
of the unit of block when the image data is processed in the unit 
of block. 

SUMMARY OF THE INVENTION 

An image data processing method according to the invention, 
comprises the steps of storing image data of a screen into memory 
means, reading the image data from the memory means in a unit 
of block consisting of a predetermined number of pixels, 
processing the read image data in the unit of block, and, when 
the image data is read in the unit of block consisting of the 
predetermined number of pixels and the read image data is short 
of the unit of block, compensating a short amount thereof by using 
image data on an end side of an image from the image data stored 
in the memory means. 

An image data processing apparatus according to the 
invention, comprises memory means for storing image data of a 
screen, memory control means for writing the image data on the 
memory means and reading the written image data in a unit of block, 
signal processing means for performing compression encoding 
process on the image data read from the memory means in the unit 
of block by the memory control means, and format setting means 
for supplying a setting signal indicative of a format used when 
the image data stored in the memory means is recorded on a 
recording medium, to the memory control means and the signal 
processing means, wherein the memory control means reads the 
image data from the memory means in a unit of block consisting 



of a predetermined number of pixels according to the format 
indicated by the setting signal from the format setting means 
and, when the image data is short of the unit of block on reading 
the image data, the memory control means repeatedly reads image 
data on an end side of an image from the image data stored in 
the memory means to compensate a short amount thereof, 

A digital still camera according to the invention comprises 
means for converting an image signal obtained from an image pickup 
device into a digital image signal, memory means for storing image 
data of a screen of the digital image signal, memory control means 
for controlling the memory means so as to write image data on 
the memory means and read the written image data in a unit of 
block, signal processing means for performing compression coding 
process on the image data read from the memory means in the unit 
of block by the memory control means, and format setting means 
for supplying a setting signal indicative of a format used when 
the image data stored in the memory means is recorded on a 
recording medium, to the memory control means and the signal 
processing means. 

In the digital still camera, the memory control means reads 
the image data from the memory means in a unit of block consisting 
of a predetermined number of pixels according to the format 
indicated by the setting signal from the format setting means 
and, when the image data is short of the unit of block on reading 
the image data, the memory control means repeatedly reads image 
data on an end side of an image from the image data of a screen 



stored in the memory means to thereby solve a short amount of 
image data. 

Another digital still camera according to the invention 
comprises means for converting an image signal obtained from an 
image pickup device into a digital image signal , memory means 
for storing image data of at least a screen of the digital image 
signals, memory control means for controlling the memory means 
so as to write image data on the memory means and read the written 
image data in a unit of block having the number of pixels smaller 
than that of the image data of a screen, signal processing means 
for performing compression coding process on the image data read 
from the memory means in the unit of block by the memory control 
means, and format setting means for supplying a setting signal 
indicative of a format used when the image data stored in the 
memory means is recorded on a recording medium, to the memory 
control means and the signal processing means. 

In this digital camera, the memory control means reads the 
image data as a plurality of blocks from the memory means in the 
unit of block consisting of the predetermined number of pixels 
according to the format indicated by the setting signal from the 
format setting means and, with respect to a predetermined block 
among the plurality of blocks, the memory control means forms 
a block by repeatedly reading image data on an end side of an 
image from the image data of a screen stored in the memory means. 

In the invention, for example, image data of a screen 
obtained by photographing an obj ect is written into memory means . 
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In recording the image data written in the memory means on a 
recording medium, the image data is read in a unit of block 
consisting of a predetermined number of pixels according to a 
set format and the read image data is subjected to, for example, 
a compression coding process. When the image data is short of 
the unit of block on reading the image data in the unit of block, 
the short amount thereof is compensated by repeatedly reading 
image data on end sides of an image, and a compression coding 
process is performed in the unit of block consisting of the 
predetermined number of pixels. When image data of a plurality 
of pixels is short, respective image data on both of the end sides 
of the image is repeatedly used only the number of times which 
is almost the same with respect to each other and thereby the 
short amount thereof is compensated. 

A further understanding of the nature and advantages of the 
invention may be realized by reference to the following portions 
of the specification and drawings. 

BRIEF DESCRIPTION OF THE DRAWINGS 

Fig. 1 is a diagram showing the construction of a digital 
still camera; 

Fig. 2 is a diagram showing image data in a frame memory 
unit 20; 

Fig. 3 is a diagram showing an image data adding method; 

and 

Figs . 4A and 4B are diagrams showing an operation of reading 



image data from the frame memory unit 20. 



DESCRIPTION OF THE PREFERRED EMBODIMENT 

An embodiment of the invention will now be described more 
in detail with reference to the drawings. Fig. 1 shows the whole 
construction of an image pickup device, for example, a digital 
still camera. 

Object light is supplied via a lens unit 10 to an image pickup 
unit 12 constructed by image pickup devices such as CCDs as 
photoelectric converters. Image pickup unit 12 generates an 
image pickup signal Sea based on the object light. After noise 
components are eliminated from the image pickup signal Sea by 
a sample-and-hold unit 14, the image pickup signal Sea is 
converted into image data Dca by an A/D converter 16, and the 
image data Dca is supplied to a signal processing unit 18. 

The signal processing unit 18 performs a gamma process, a 
white balance adjustment, an outline correcting process, and the 
like on the image data Dca. The image data Dca subjected to the 
various processes in the signal processing unit 18 is supplied 
as image data Deb to a frame memory unit 20. 

A write control signal WCT and a read control signal RCT 
are supplied from a memory control unit 45, which will be 
described hereinafter, to the frame memory unit 20 . On the basis 
of the write control signal WCT, the supplied image data Deb is 
written. On the basis of the read control signal RCT, the image 
data Deb written in the frame memory unit 20 is read. Image data 
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Dec read from the frame memory unit 20 is supplied to a compression 
processing unit 25. 

An operation unit 50 is connected to a camera control unit 
40. In the camera control unit 40, a control signal CT is 
generated according to an image data format set by the operation 
unit 50 on the basis of a signal SE from the operation unit 50 
and is supplied to the compression processing unit 25 and the 
memory control unit 45. 

In the memory control unit 45, on the basis of the control 
signal CT supplied from the camera control unit 40, the write 
control signal WCT for sequentially writing the image data Deb 
from the signal processing unit 18 onto the frame memory unit 
2 0 and the read control signal RCT for reading the image data 
in the unit of block in accordance with the set format are 
generated and supplied to the frame memory unit 20. 

In the compression processing unit 25, on the basis of the 
control signal CT supplied from the camera control unit 40, the 
compression coding process is performed on the image data Dec 
read from the frame memory unit 2 0 in accordance with the set 
format. The image data Dec obtained by the compression coding 
process in the compression processing unit 25 is supplied as 
recording image data Dw to a recording apparatus 30 and is 
recorded on a recording medium such as a memory card. 

When the image data is short of the unit of block on 
processing the image data according to the set format, the image 
data corresponding to the short amount thereof is added by 



controlling the reading order of the image data Dec written in 
the frame memory unit 20. 

Fig. 2 shows the image data Deb of a photographed image of 
one frame written on the frame memory unit 20. It is assumed 
that the image data Deb of one frame is composed of image data 
of "M lines x N pixels". 

For simplicity of explanation, image data of the first pixel 
in the first line is indicated by (1,1) and image data of the 
first pixel in the second line is indicated by (2,1) . Similarly, 
image data of the Nth pixel in the Mth line is indicated by (M,N) . 
In Fig. 3, which will be described hereinafter, the image data 
is indicated in a similar manner. 

In the case of performing compression coding on the image 
data Deb in a unit of block of "K lines X L pixels" and recording 
the resultant data on the recording apparatus 30, when the number 
"M" of lines of the image data in the frame memory unit 2 0 is 
divided by the number "K" of lines of the block and there result 
in a remainder TA, the number of lines is added only by "K - TA" 
by repeatedly reading image data on end portions of the 
photographed image, that is, image data (1,1) (1,2) (1,3) ... 
(1,N) and image data (M,l) (M,2) (M,3) ... (M,N) . Similarly, 
when the number "N" of pixels of one line in the image data in 
the frame memory unit 20 is divided by the number "L" of pixels 
of one line in the block and there result in a remainder TB, the 
number of pixels is added only by "L - TB" by repeatedly reading 
image data of the end portions on the photographed image, that 
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is, image data (1,1) (2,1) ... (M, 1) and image data (1,N) (2,N) ... 
(M,N) . In such a manner, by adding the number of lines and the 
number of pixels, the image data can be processed in the unit 
of block, "K lines X L pixels". 

Fig. 3 shows a method of adding image data in the case where 
the compression coding is performed on image data in the unit 
of block of, for example, "8 lines X 8 pixels", when the number 
"M" of lines of the image data in the frame memory unit 20 is 
divided by the number "8" of lines in the block and there result 
in the remainder TA of 6, and when the number "N" of pixels of 
one line in the image data in the frame memory unit 2 0 is divided 
by the number "8" of pixels per line in the block and there result 
in the remainder TB of 4. 

As the remainder TA is 6, a process of adding image data 
of two lines to the image data in the frame memory unit 2 0 is 
performed. As the remainder TB is 4, a process of adding image 
data of four pixels to the image data per line in the image data 
in the frame memory unit 2 0 is executed. 

Since the image data of a plurality of lines and image data 
of a plurality of pixels per line are to be added, image data 
of two pixels per line is added to the left end side of the 
photographed image by using the image data (1,1) (2,1) ... (M, 1) 
on the left end side of the image, and image data of two pixels 
per line is added to the right end side of the photographed image 
by using the image data (1,N) (2,N) ... (M,N) on the right end 
side of the image. Further, the image data of one line is added 
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to the upper end side of the photographed image by using the image 
data (1,1) (1,2) . .. <1,N) on the upper end side of the image, 
and the image data of one line is added to the lower end side 
of the photographed image by using the image data (M, 1) (M, 2) 
(M,N) on the lower end side of the image. In such a manner, the 
short amount of the image data is compensated by repeatedly using 
respective image data on both end sides of the image only the 
number of times which is almost the same with respect to each 
other, so that the image can be prevented from being moved 
vertically or laterally by the addition of the image data. 

Fig. 4 shows an operation when the reading of the image data 
Deb written in the frame memory unit 20 is controlled and image 
data is added as shown in Fig. 3. Fig. 4A illustrates the reading 
address positions when the image data Deb written in the frame 
memory unit 20 is read on the basis of the read control signal 
RCT. Fig. 4B illustrates the image data Dec supplied from the 
frame memory unit 20 to the compression processing unit 25. 

When the reading of the image data Deb written in the frame 
memory unit 20 is started, the first reading address position 
"Al" of three pixels is held. Consequently, the image data (1,1) 
on the end side of the photographed image is read three times 
and image data of two pixels is added thereto. The image data 
of two pixels corresponds to an added part AD1 shown in Fig. 3. 
After that, by changing the reading address positions "A2" to 
"A6", image data of one line (8 pixels) per one processing block 
is read. 



12 



The reading address position "Al" of three pixels is held 
again and then the reading address positions are changed to 
"A2" . .. "A6". Consequently, the image data (1,1) (1,1) ... (1,6) 
of one line in the photographed image is read twice and image 
data of one line per one processing block is added. Incidentally, 
the image data of one line per one processing block that is read 
first, corresponds to an added part AD 2 shown in Fig. 3. 

After that, the reading address position of three pixels 
is held and then the reading address position is changed 
successively. When the reading address position comes to "A42", 
the image data Dec of "8 lines X 8 pixels" of one processing block 
can be obtained. 

By reading the image data again at the reading address 
position when the image data of the Mth line is read, image data 
corresponding to an added part AD3 shown in Fig. 3 can be obtained. 
By holding the reading address position of three pixels upon 
reading of the image data of the Nth pixel, image data 
corresponding to an added part AD 4 shown in Fig . 3 can be obtained . 

As mentioned above, according to the above-mentioned 
embodiment, by adding the image data on the end sides of the 
photographed image to the parts to which the image data has to 
be added, the image data added part can be made inconspicuous 
when the image data that is compressed, coded and recorded is 
decompressed and reproduced, whereby a continuous image which 
seems to be normal can be displayed. 

Since the image data addition is performed by using image 
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data on the end sides of the photographed image, the correlation 
of image data in one processing block can be made strong. Thus, 
the data compression ratio can be prevented from reduction and 
the picture quality can be prevented from deterioration caused 
by the compression coding process. 

Further, by controlling the reading of the image data from 
the frame memory unit 20, image data can be added by using image 
data on the end sides of the photographed image. It is therefore 
unnecessary to newly form image data for addition and hold the 
formed image data. The image data can be easily recorded on a 
recording medium in a desired format with a simple construction. 

Although the case where image data obtained by 
photographing the object by a digital still camera is subjected 
to a compression coding has been described in the foregoing 
embodiments, the image data is not limited to image data of a 
photographed image. Obviously, the invention is not limited to 
the compression coding process but can be applied to a case where 
image data is read in a unit of block consisting of the 
predetermined number of pixels from the frame memory unit and 
processed. 

According to the invention, when image data is short of the 
unit of block consisting of the predetermined number of pixels 
upon reading the image data in the unit of block from memory means, 
the short amount thereof is compensated by using the image data 
on the end sides of the image. It is, consequently, unnecessary 
to form image data for addition and hold the formed data, whereby 
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an image in which the added part of the image data is inconspicuous 
can be obtained easily with a simple construction. 

When the short image data corresponds to an amount of 
even-numbered pixels, respective image data on both end sides 
of the image is repeatedly used only the number of times which 
is almost the same with respect to each other. It can be 
therefore prevented that an image is moved vertically or 
laterally upon addition of image data. 

Further, since a short amount is compensated by using image 
data on the end sides of an image and the image data is read in 
the unit of block consisting of the predetermined number of pixels 
according to the set format and is subjected to a compression 
coding in the unit of block, the data compression ratio can be 
prevented from reduction and the picture quality can be prevented 
from deterioration caused by a compression. 

While the above is a complete description of the preferred 
embodiments of the invention, various alternatives, 
modifications and equivalents may be used. Therefore, the above 
description should not be taken as limiting the scope of the 
invention as defined by the appended claims. 
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What is claimed is: 

1. An image data processing method comprising the steps of: 

storing image data of a screen into memory means; 

reading the image data from the memory means in a unit of 
block consisting of a predetermined number of pixels and 
processing the read image data in the unit of block; and 

when the image data is read in the unit of block consisting 
of the predetermined number of pixels and the read image data 
is short of the unit of block, compensating a short amount thereof 
by using image data on an end side of an image from the image 
data stored in the memory means. 

2. An image data processing method according to claim 1, 
wherein, when the short amount of the image data is an amount 
of a plurality of pixels, the short amount thereof is compensated 
by repeatedly using image data on each of both end sides of the 
image only the number of times which is almost the same with 
respect to each other. 

3. An image data processing apparatus comprising: 

memory means for storing image data of a screen; 

memory control means for writing the image data on the memory 
means and reading the written image data in a unit of block; 

signal processing means for performing compression coding 
process on the image data read from the memory means in the unit 
of block by the memory control means; and 
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format setting means for supplying a setting signal 
indicative of a format used when the image data stored in the 
memory means is recorded on a recording medium, to the memory 
control means and the signal processing means, 

wherein the memory control means reads the image data from 
the memory means in a unit of block consisting of a predetermined 
number of pixels according to the format indicated by the setting 
signal from the format setting means and, when the image data 
is short of the unit of block on reading the image data, the memory 
control means repeatedly reads image data on an end side of an 
image from the image data stored in the memory means to compensate 
the short amount thereof. 

4. An image data processing apparatus according to claim 3, 
wherein, when the short amount of the image data is an amount 
of a plurality of pixels, the memory control means repeatedly 
reads image data on each of both end sides of an image only the 
number of times which is almost the same with respect to each 
other to compensate the short amount thereof, 

5. An image data processing apparatus according to claim 3, 
wherein the signal processing means performs compression coding 
process according to the format indicated by the setting signal 
from the format setting means, on the image data read from the 
memory means in a unit of block. 
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6. A digital still camera comprising: 

means for converting an image signal obtained from an image 
pickup device into a digital image signal; 

memory means for storing image data of a screen of the 
digital image signal; 

memory control means for controlling the memory means so 
as to write image data on the memory means and read the written 
image data in a unit of block; 

signal processing means for performing compression coding 
process on the image data read from the memory means in the unit 
of block by the memory control means; and 

format setting means for supplying a setting signal 
indicative of a format used when the image data stored in the 
memory means is recorded on a recording medium, to the memory 
control means and the signal processing means, 

wherein the memory control means reads the image data from 
the memory means in a unit of block consisting of a predetermined 
number of pixels according to the format indicated by the setting 
signal from the format setting means and, when the image data 
is short of the unit of block on reading the image data, the memory 
control means repeatedly reads image data on an end side of an 
image from the image data of a screen stored in the memory means 
to thereby solve a short amount of image data, 

7. A digital still camera comprising: 

means for converting an image signal obtained from an image 
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pickup device into a digital image signal; 

memory means for storing image data of at least a screen 
of the digital image signals; 

memory control means for controlling the memory means so 
as to write image data on the memory means and read the written 
image data in a unit of block having the number of pixels smaller 
than that of the image data of a screen; 

signal processing means for performing compression coding 
process on the image data read from the memory means in the unit 
of block by the memory control means; and 

format setting means for supplying a setting signal 
indicative of a format used when the image data stored in the 
memory means is recorded on a recording medium, to the memory 
control means and the signal processing means, 

wherein the memory control means reads the image data as 
a plurality of blocks from the memory means in the unit of block 
consisting of the predetermined number of pixels according to 
the format indicated by the setting signal from the format setting 
means and, with respect to a predetermined block among the 
plurality of blocks, the memory control means forms a block by 
repeatedly reading image data on an end side of an image from 
the image data of a screen stored in the memory means* 
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ABSTRACT OF THE DISCLOSURE 

This invention relates to an image data processing method 
or the like capable of obtaining a preferable reproduction image 
based on processed image data even if the image data is short 
of the unit of block on reading the image data from the memory 
means in the unit of block. When image data of "M lines XNpixels" 
written in a memory is read in a unit of block consisting of the 
predetermined number of pixels and the read image data is 
subjected to a compression coding process or the like, if data 
of two lines and data of four pixels per line are short, data 
of two pixels per line is added to the left end side of the image 
by using data (1,1) (2,1) . .. (M, 1) in the left end side thereof 
and data of two pixels is added to the right end side of the image 
by using data (1,N) (2,N) . (M, N) in the right end side thereof . 
Data of one line is added to the upper end side of the image by 
using data (1,1) (1,2) ... (1,N) in the upper end side thereof 
and data of one line is added to the lower end side of the image 
by using data (M, 1) (M,2) ... (M,N) in the lower end side thereof . 
Thus, an image data added part is inconspicuous, and 
deterioration in picture quality caused by a compressing and 
reduction in the data compression ratio can be prevented. 
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DECLARATION FOR PATENT APPLICATION (JOINT OR SOLE) 
(Under 37 CFR § 1.63; with Power of Attorney) 

FROMMER LAWRENCE & HAUG LLP flh File No.: 450100-020 15 

As a below named inventor, I hereby declare that: 

My residence, post office address and citizenship are as stated below next to my name, 

I believe I am the original, first and sole inventor (if only one name is listed below) or an original, first 
and joint inventor <if plural names are listed below) of the subject matter which is claimed and for which a patent is 
sought on the invention ENTITLED: 

IMAGE DATA PROCESSING METHOD, TMACT HATA PttOPRfifiTNr: APPAT?ATTTg ANTFi 

the specification of which DIGITAL STILL CAMERA 

X 



is attached hereto. 



was f i I ed on 

with amendmentCs) through 



as Application Serial No. 



(if applicable, give dates). 



I hereby state that I have reviewed and understand the contents of the above- identified specification, including 
the claims, as amended by any amendment referred to above. 

I acknowledge the duty to disclose to the United States Patent and Trademark Office all information known to me 
to be material to patentability as defined in Title 37, Code of Federal Regulations, Sec. 1.56. 

I hereby claim foreign priority benefits under Title 35, United States Code, § 119 of any foreign appl ication(s) 
for patent or inventor's certificate listed below and have also identified below any foreign application for patent or 
inventor's certificate having a filing date before that of the application on which priority is claimed: 

Prior Foreign Appl i cation (s) [list additional applications on separate page]: Priority Claimed: 
Number: Country: Filed (Day/Month/Year): Yes No 



P10-237412 



Japan 



24/08/1998 



X 



Q 1 hereby claim the benefit under Title 35, United States Code, § 120 of any United States appl ication(s) listed 

l^low and, insofar as the subject matter of each of the claims of this application is not disclosed in the prior United 
^tates application in the manner provided by the first paragraph of Title 35, United States Code § 112, I acknowledge the 
=#ty to disclose to the United States Patent and Trademark Office all information known to me to be material to 
patentability as defined in Title 37, Code of Federal Regulations, Sec. 1.56, which became available between the filing 
&ate of the prior application and the national or PCT international filing date of this application: 
^ Prior U.S. Appl ication(s) [list additional applications on separate page]: 

□ . Appln. Ser. Number: Filed ( Day/Month/ Year ) : Status (patented, pending, abandoned): 



I hereby appoint 



WILLIAM S. FROMMER 



Registration No. 



25,506 



, or his duty 



appointed associate, my attorneys, with full power of substitution and revocation, to prosecute this application, to mak. 




c/o FROMMER' LAWRENCE & HAUG LLP 

745 Fifth Avenue 

New York, New York 10151 



Direct all telephone calls to: 
(212) 58S-0800 
to the attention of: 
WILLIAM S. FROMMER 



1 hereby declare that all statements made herein of my own knowledge are true and that all statements made on 
information and belief are believed to be true; and further that these statements were made with the knowledge that 
willful false statements and the like so made are punishable by fine or imprisonment, or both, under Section 1001 of 
Title 18 of the United States Code and that such willful false statements may jeopardize the validity of the application 
or any patent issued thereon. 



INVENTOR(S): 
Signature: _ 



Full name of sole or first inventor: 

Residence: 

Ci t i zenship: 



CHIKAKO _ 
KANAGAWA , 
JAPANESE 



~smo 

JAPAN 



Date: 



— / 



Signature: 

Full name of 2nd joint inventor (if any): 
Res idence : 
Ci t i zensh i p: 



Date: 



Signature: 

Full name of 3rd joint inventor (if any): 

Residence: 

Cit i zenship: 



Date: 



[Similarly list additional inventors on separate page] 

Post Office Address(es) of inventor(s): Sony Corporation 

[if all inventors have the same post office address] 7-35 Ki tash inagawa 6-chome 

Shinagawa-JCu, Tokyo, Japan 

Note: In order to qualify for reduced fees available to Small Entities, each inventor and any other individual or entity 
having rights to the invention must also sign an appropriate separate "Verified Statement (Declaration) Claiming [or 
Supporting a Claim by Another for] Small Entity Status" form [e.g. for Independent Inventor, Small Business Concern, 
Nonprofit Organization, individual Non- Inventor] . 



Note: A post office address must be provided for each inventor. 
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